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6, e—x-F^^/H^y^K, yf^i?7i^7^K, Uf9AS?'<> 
$/;i/7 3. F, U*tf A^*tf**;i/^2/9S?F*##tf e>ti, IXHiy^tf. 

asm v7nt?;i/7^ Ft?»*. ciftbkMMreffiv^fcJ:^ 2TOLh#ML 
t%J:v\ 0 rfiD'jf)^75M»ii:lttt, 3-t Fa^r$/^ntr*>^ 
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3 OmL (4 5mmo 1) IC, m#T51CT% V ZfU ¥ )VT $ > 5 . 0 1 g 
(49. 5mmol) h5t KD77>5mL^f.S;SM5:iTU 1 B# 

y^tf/»s?>f V^afcf;i/T^ K*€:WKl/fc- 

4 -K>^;i/^-^ri/- 3 - \L KD^J/Mxf^2. 3 8g (lOmmol) 

3 2g (2 0mmol) 5:8. Oml0fh7tK 

w7^i/izmMV, r;i/^>#H^CT> o~5"c-e^j$Lfco rcaigMic. $fe 

2 OTCT? 1 6^K^#bfco 
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el 60. : gi^X^;i/=4 : 1) ICTSfSSU 6 --OSf/l/^S/- 

5 — t: K P S> — 3 -Tt^-V^^VyWlt e r t -zf^Jl/ 1 6 9 8 m g (Jt-fe$ft 

1 H-NMR (CD C 1 3 , 400MHz/pp m) ; 1. 46 (9 H, s) , 
2. 75 (2H, d), 2. 93 (1H, bs), 3. 39 (2H, s), 3. 
47 (2H, m), 4. 28 (1H, m). 4. 55 (2H, s), 7. 2 9- 

A 7. 3 6 (5H, m) 

13 C-NMR (CDC1 3 , 4 0 OMHz/p p m) ; 27. 9> 46. 1, 
5 1. 1, 6 6. 6. 7 3. 1. 7 3. 3. 8 2. 1. 1 2 7. 7. 1 2 7. 8 
, 1 2 8. 4. 1 3 7. 8. 1 6 6. 1, 2 0 3. 0 
[0 0 5 4] 

Mt&fflZ 6 5-HKa3r'>-3 -*~3r V ^^r-frV^ t e r 

y;HJ>#H^CT. n-yfM/ffA0^f>»« (1. 5mol/L) 

2 2. 9mL (3 5mmo 1) I#T5tf, t?>f y :7°D If ;i/T ^ > 3 . 9 
Og (3 8. 5 mm o 1 ) tfb^t Fn77>3mL^f>ftSM5:jSTU 
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4 - 'O^t^J'-S -H 3 8g (lOmmol) 

tftit e r t-^f;i/2. 3 2g (20mmol) £3. Oml0fb7fc h* 

uy^yizmmu 7/i/:J>#H£T, o~5*CT*SiJ$t/fc. ro^ic, t 



Jtl : 2. 5) (1. 75mol/kg) 5. 7g (lOmmol) 5: 

1 o WT»TU $e,ic5t:-e5 o^«ffUfe. zinc, sfctWRbfcy*- 
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W 3Nfti3 OmL, Bf^X^^/3 0ml &8E#&£U ±M®EL 

jSatfcS/UAy^^/^^n'vF^^-f- (Me r cktfjgKi eselg 
el 60, /\^r1f> : TOx^^/=4 : 1) ICTlMSU 6-Kyi/M*J/- 
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H jg^ 3 (5S) -6-ypp-5-t:PD#i/-3-^yA^-»>it e 

^ r t -ttfr 

T;i/^>#ffl^CT. n-^f^Uf 9A©aW»J([ (1. 6mol/L) 
15mL (2 4mmol) IC, M#T5TCT% S?>f V 7*0 bT^/T S > 2. 67 g 
(2 6. 4mmol) fc^h^fc FD7*?> 5mL#&fc5|^%:i(rFb, 1 B£ 

mm&. y**i*sM v^d^t^ FUKfewinufe. 

(3S) -4-^nn-3-tKD^ri/ISSif^l. Og (6. Ommol) 
tWWtt e r t -y-^/1/2. 78g (24mmol) 5:5. Omlfflf f7t: F 

ny^Mfgu T;i/^y#H^tT> o~5r7?SH¥bfc. ro^tc, ft 

2 0TCt'16|^I#Lfc. 



e r t -yW^i/^A^D7^ F 
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^Sii/ , JA^^7A^D7h^7 7>f- (Merc k*±f£K i e s e 1 g 
e 1 6 0, /\3r-9"> : gf^:n^/l/=4 : 1) iCTSffgfU (5S) - 
- - 3 -^-^y\^r-^>^t e r t —-?*J\r 8 6 m g (^S-fe^^ 

4fe) &JR*6%TM&fc. 

1 H-NMR (CDC 1 3 , 40 OMHz/p pm) ; 1. 48 (9H, s), 
2. 84 (1H, dd) , 2. 91 (1H, dd), 3. 05 (1H, bs), 
w 3. 41 (2H, s) , 3. 5 5-3. 64 (2H, m) , 4. 28-4. 36 
(1H, m) 
[0 0 5 8] 

gg£0|4 (5S) -6-^qp-5-tlKD^ri/-3-^-^rV / \^r-9->^t e 
r t —-f^-fr 

T/l^Z/^m%T. n-^^/U^^A©'S^p-9->»iR (1. 6mol/L) 
5 6. 3mL (9 0mmol) IC. S#T51Ct% V ^ n tf ;i/T ^ > 1 0 . 
Og (99mmol) i:f S5b KD77>2 OmL^e>&S?§t5:lTb, 1 

a (3S) -4-?nD-3-tFn^fi/igJXf;i/3. Og (18. 0 mm o 

1) i:»itert-7*f^5. 22g (45mmol) ilifeflSV^* i/VJ* 6 
86g (72mmol) 5:10. 0ml CD-r" h^ti Kn 7^>lCg$?8l/, TJl 

[0 0 5 9] 

*EETT?*iiE«:e*U (5S) - 6-^nn-5-t:KD^r5/-3-*^y^ 
Jf-Vymt e r t -^^l/fc^tf^&GDigPt^fefc 5. 6 2 g#fe. 

: 2 3 ffiM# 2000-306050C 

i . 
i 
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7tS/-;i/5CN-R (4. 6mmx 2 5 0mm) , &WWL : */7"fe b— h U 
;i/= 9/1. SKS : 1. Oml/m i ik : 2 1 0 nm, jj^&UBl : 4 0 

[0 0 6 0] 

HJgfll5 (5S) - 6-^na-5-HKP^->-3 -fr^rV^-fr^ftt e 

^MH^Tn-^fJl/'Jf)i.CD^t>j§S!t (1. 6mol/L) 1 
5 0mL (24 0mmol) JC, S#T5t:T% y?U bf^/7 >>2 6. 7 
lg (2 64mmol) trh5t Kn75>l 8. 8 gA^ftS^f 5:iTl 

(3S) -4-^Dn-3-tFn^fS/BiifM2. 5g (75mmol 
) fcBKtert-^fM7. 4g (15 0mmol) 5:20ml©f h7t 
K □ 7 v U 7;i/d">#H^CT> 0~5TCT*«#tfc. CKD^gctC, t 

e r t -:^;bvy* 0^>T K©h;VX>/7 L h^H KD77> (M* 
Jfcl : 2. 5) (1. 8mol/kg) 42. 9g (75mmol) £ 

[0 0 6 1] 

B!J©^3§T% 1*96 0. S8g, *31. 3g, iiif^5.0mU8jf 

tt£ETK**Efc«*U (5S).-6-*nn-5-fcKn*S/-3-* 

[0 0 6 2] 

Hifcfll6 (5 S) - 6-'>7;-5-hFDjr^/-3 -t^yA»»>jt e 

r t 



2 4 
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7;i/3>#B^vT. n-^JX/V^-^J^^^^-y^W. il . 5mol/L) 

3 OmL (4 5mmo 1) IC. I#T51Ct% VfXl > 5. 0 1 g 
(4 9. 5 mmo 1 ) h vfc K077> 5 mL^?>45?§I5:lTU 1 B£ 

ISit^, y^^i*y>f y^ntr^/r^ KIRfeiSISLfc. 

(3S) -4-i/7;-3-t F U * i/WMfc^?- JV I . 57g (lOmmol 
) ili8tert-^f;V2. 3 2g (2 0mmol) £8. Oml fflr t 
Kn -7^>lC^j^L. T;i/i?>#ffl^CT, 0~5TCT?^#Lfc„ dottle, 

~2 CCT'l 6^m#bfc„ 
[0 0 63] 

^ BU©^3#T> 3NM3 5mL, ftg^if ;i/3 Oml _hSH©H 

J^SE^^U ^y;i/*^A^D V h tf^y-f — (Merc k^fc^K i e s e 1 g 
e 1 6 0, ^^r-9"> : /I/ = 3:1) ICT»§SU (5 S) -6-^7; 

- 5 - H KD3f 3 — >T3f V\3f t e r t — ^f-Ji/ 5 8 6 mg (|fcfe$fc 

1 H-NMR (CDClo, 4 00MHz/ppm) ; 1 . 48 (9H, s), 
2. 61 (2H, m), 2. 90 (2H, m), 3. 42 (3H, s), 4. 4 

a 1 ( 1 H, m) 

1 3 C-NMR (CDC 1 3 , 4 0 0MHz/ppm) ; 2 5. 0, 2 8. 0. 

4 8. 0, 5 0. 9, 6 3. 6. 8 2. 8. 1 1 7. 0, 1 6 6. 0, 2 0 2. 
8 

[0 0 64] 

7 (5 S) - 6-'>7; - 5-fcKP3r->-3 -:f3py ^^r-fr^ffE t e 
r t --f^JV 

7^/J>WTn-^V ^-^hs(D^^y^WL ( 1 . 5mol/L) 3 
OmL (4 5 mmo 1) tC, ^T5TCT% V ZfU bf^T ^ > 5 . 0 1 g ( 
49. 5mmol) tfh7t Fa77>5mL^?,&5M5:iTU 1 R£H 
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[0 0 6 7] 

glJ©^3§T% 3NM3 OmL, Mx^;b3 Oml ±§B©£ 

^i&^U*^*7^^ D7h^77-f - (Merc k#§gK i e s e 1 g 
e 1 60, ^\^r-9-> : 3 : 1) ICT^U (5S) -6-S/TS 

- 5 - k Fn^fJ/ - 3 -**y^*>tt e r t - ^f M 3 0 2 mg (ifrfe 
«^«) £JK3S5 7%T'#fc. 
[0 0 6 8] 

MMW9 (5S) -5, 6-^bKnjr^-3-W^»>itert- 

T;i/^>#H^CT, n-^;i/U ^^^©^^-y-^SI^ (1. 5mol/L) 
3 OmL (4 5mmo 1) aBPT V ZfU bf;i/7 ^ y 5 . 0 1 g 

(49. 5mmo 1) tf h7t Kn77>5mLjti^ftSi§tilTU 1 B£ 

y«A$?>f y:/nif/i/7^ Ftf&WKbfc. 

(3S) -3-tKn^i/7*fn7^h>l. 02g (lOmmol) £If& 
tert-^fJI/2. 32g (20mmol) &8. Oml©f h5t 

LtcV*VJ*i?>( VfWJlT^ K$t£3 O^WtiTU 2£lC5~2 OTC 
[0 0 6 9] 

83©^S£T?, 3 N&I&3 5mL, gf=$x^;i/3 Oml %UW&-BiL. ±fB0>£ 

Hi^i/'JAM^A^nTh^?^- (MercktlfKieselg 
e 1 6 0, : ff^X^;i/=2 : 1) ICTftfSU (5S)-5, 6-2? 

tKn^iz-S-t^V^^V^te r t-7*f^l 2 4mg (Jt&ftMKfe) 

£jRl£6%-e#fcc 

1 H-NMR (CDC1 3 , 4 0 OMHz/p p m) ; 1. 4 8 (9 H, s) , 

2 7 ffi$E#2 0 0 0 - 3 0 6 0 5 0 0 
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(3S) -4-i/7/'-3-fcKn^i/Sg|ifM. 57g (lOmmol 
) t e r t -^;i/2. 3 2g (2 0mmol) tM"7^i"?A2. 

86g (30mmol) 5:8. OmlOrh^t KD77>lMU T;i/rf> 

D fc?;i/7^ R££3 O^WTiTL, $ £IC 5 — 2 CCl? 1 6^^M#Lfc = 
[0 0 6 5] 

ffifOgHB'?, 3NSS|3 5mL, mWt^ft 3 0 m 1 ±m<7>BL 

ii'U>!l^/l/3lJ7i.i'D7h^7 7>f- (Merc k$£*g?K i e s e 1 g 
e 1 6 0. : gf^^;i/=3 : 1) K1TW5BU (5 S) - 6 —V~T J 

- 5 -fc Ktf 3f £/- 3 ->T3f V\3f-9->^t e r t --J* A/ 1 0 4 1 m g (fN£ 

[0 0 6 6] 

HJfe#[8 (5 S) - 6-^7; - 5-bKD^j/-3 -^VA^t>jt e 
r t — 

y;nJ>#H^tT. n -ttjuvz-v J*<Ds\*V>mm ( 1 . 5mo 1/L) 

2 2. 9mL (3 5mmol) IC, I#T51CT% V?U fcf^T ^ > 3 . 9 
Og (3 8. 5 mm o 1 ) fcfh^fc Fn77>3mL^e)ftSM$:iTU 

(3S) -4 -t/TJ — Z —M F U *r i/UMfc^ )l 1. 57g (lOmmol 
) tlitert-^1/2. 3 2g (2 0mmol) 5:3. Oml (Df h^fc 

KD7^>tc^«ib. t;i/^t>#h^ct, o~5icT«ife 0 ziommz^ 

t e r t - -Jf- isV 1*9 ^ K© hJbx.y/'f' Y =5 1 K077V (M 
ftJtl : 2. 5) m^^WL (1. 75mol/kg) 5. 7g (1 Ommo 1) 
^lOWtiTU $f,{C51Cf5 0^J|#bfe. CIZllC, 5felC|gigLfcU 
f 7A^"'fy7 , 0 tf;i/T^ ^£3 O^AH-JtiSTl^ $e>tC5~2 OTCT'l 6 
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2. 668-2. 83 (2H, m), 3. 0-3. 8 (2H, bs), 3. 42 
(2H, s), 4. 02-4. 17 (2H, m), 4. 40 (1H, m) 
13 C-NMR (CDC 1 3 , 400MHz/ppm) ; 2 7. 8, 45. 7, 
5 1. 0, 6 5. 6, 6 8. 0, 8 2. 3, 1 6 6. 4, 2 0 3. 4 
[0 0 7 0] 

Hjg#I 1 0 (5S) -5, 6-^KP^'>-3-t^VA^r»>|gtert 
-•ft tit 

7;i/^>#H^T. n-^fMJf 9A©^t>*lt (1. 5mol/L) 
2 2. 9mL (3 5mmol) IC, «#T5X;T% V feT/l/T^ > 3 . 9 
0g (3 8. 5mmol) iifh^t KD77>3mL^f,ftS}§II:iTU 

(3S) -3-tK0*S/^n9^h>l. 02g (lOmmol) £Wf& 
tert-^2. 32g (20mmol) £3. OmlOf h7tKn77 
>tC^t, r;i/=f>#H^CT, 0~51CT**#Lk. r©^lC. t e r t 
-^f^7^*S'9M05>f K©b^x>/fh5l: KD75> (ll*Jtl : 
2. 5) m^Wi (1. 75mol/kg) 5. 7g (lOmmol) S:10^ 
MtiTU $e>tC5*CT*5 OftMWLfc. %\Z.M^\st-V * V l*V 

>f y^ntT^'r^ K$£3 0#frtfTigTU 3e>£5~2 OiCT'l 6nm^# 

[0 0 7 1] 

M©MT, SNifiiSOmL, Sixf A/3 Oml Jlffl^U ±M®E 

^SSi/'J*W7A^n7h^77^- (Me r c kft$|K i e s e 1 g 
e 1 6 0. <\*Vy :#ax^/I/=2 : 1) tCTWRU (5S)-5, 6-2? 
\L Kn^pJ/- 3 -•A^-V^y-yWLt e r t -y*^-^/9 8 0 mg (jSifeJlMKtt) 

&JR*4 8%T'#fc 0 
[0 0 7 2] 
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mm 



b, y^?i*r^ K&- 2 o-cjs^jicDi&^T^M^^sziiiicj; y. 5-tKn 





1 
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tii m a m m « « 

-5f [0 00000941] 

^3S3U!B 1 9 9 0^ 81270 

ft m *TO*l£rfi:ltE#£&3TB2#4-^ 



